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Locally Preferred Alternative 
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Central Broward Transit 


Phasing & Integration with Wave 
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WAVE Streetcar 


Sunrise/Boulevard 
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Central Broward Transit Phase 1 


¢ Currently in Project Development with FTA 
¢ At-grade within existing right-of-way 
¢ Mixed traffic with some exclusive sections 


¢ ~ 4.5 miles of streetcar 


° 6 stations (excluding Wave) 











FDOT - District IV 


Streetcar/Urban Rail — Design & 


Construction 
January 26, 2016 





APPROACHING SIGNAL 
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Streetcar - Transition 
Streetcar with a special transit only phase to change lanes 





MIXED TRAFFIC OPERATIONS 
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TURNING 


Streetcars Turning 
They stop just like o car and wait for the signal to tum green 





ON-STREET PARKING 
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Streetcar in Mixed Tratftic 
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DUAL SIDE BOARDING 
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COMMIT 7 & EXPLORING STREETCAR CITIES (January 2016) 
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O 23 - Planning Extension or Line 
O No Known Expansion 

© Modern Streetcar 

@ Historic/Vintage Streetcar 


Soam>) SCS 





Ft Lauderdale 


Miami/Miami Beach 


Future System 


WY Approved for Project Development by FTA or in President's Budget 
Source: Community Streetcar Coalition (Updated by HDR 2016 








PROJECT LIFE CYCLE (Phases) 


Safety And Security 


Overlapping O8M 


Elements 





Vehicle Procurement (2+ Yrs) 


Preterences/Likes? SSMP¢? 
VW é 

Eauipment/toole? Platform (Interface? SSCP? 
SB | Matntenance? TVA? 


Yara/Blag. Layout? 


Operating Procedures? Special Trackwork? PHA? 


SSRC? 


PROJECT LIFE CYCLE (Phases) 





Safety And Security 


Overlapping O&M 


Elements 





Vehicle Procurement (2+ Yrs) 


Prete rences/Likes? 


Equipment/T vols? SSMP? 
Yard/Blag. Layout? Platform Interface? SSCP? 
Operating Procedures? Matntenance? TVA? 
Legend Special Trackwork? PHA? 


SSRC? 
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DESIGN AND CONSTRUCTION OF STREETCAR ELEMENTS 


DESIGN CRITERIA 


= Purpose 


o Establish Design Standards and Policies for 
streetcar Design 


o Provide a Uniform Design 


o Reference to Other Applicable Standards 
(Federal, State, County, Municipal, Utilities, etc.) 


o Standard Drawings 










Typical Design Criteria Table of Contents 


o General 

o Operations 

o Track Alignment and Vehicle Clearance 
o Urban Design 

o Civil 

o Utilities 

o Traffic 

o Special Trackwork 


o Structural 


o Vehicles 


o Maintenance and Operations Facility 


o Traction Power 

o Stray Current and Corrosion Control 
o Signal and Route Control 

o Communications 

o Fare Collection 





DESIGN CRITERIA 


= Purpose Criteria Table of Contents 


o Establish De 
Streetcar De’ 


o Provide a Un int and Vehicle Clearance 
o Reference to It’s normal and “OK” to update the criteria | 
(Federal, State, County, municipal, UUITNeS, etc.) 








o Standard Drawings earaireas 






These are a good resource but keep in mind they 
are only a guide and also may have differing 
Pe retatons of the same information 





O Signal 7 Route eae 
o Communications 
o Fare Collection 
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RIGHT-OF-WAY NEEDS — 


Corner Clips 
—— EXISTING CURB 


=== TRACK CENTERLINE 
"7 RIGHT-OF-WAY TAKE 


RIGHT-OF-WAY NEEDS -— TPSS (Substation) 


INTERSTATE 6f0 


TPS GROUND GRID 






EXIST]NG CONCRETE WALL i # ice 
4° CONCRETE PAD 4° CONCRETE Pac — 
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! vw (TYPE TO BE DETERNONED | 
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KCPSL SWITCH | 12° SWING 1 
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! | a@“ CONCRETE DRIVEWAY . 
4" AGGREGATE BASE oe 























i <a reread - a 
eS —=35'x 70 SI site for Fie 
i 7 > | uipment . 4 ‘ 
j =e ! ; , 
: fa Fj j-—~ 
NOTES: / o te ran Fence (Non- / — 


Conductive) 





UTILITIES 





UTILITIES — Start With the End in Mind 





UTILITIES — Defines “Permit” Envelope & Access Rules 


VEHICLE & POWER SAFETY EN’ ELOPE —, 





oo ¢ Notice to Obtain Permit - “example” 


CONTACT RE ¢ 12 Hour —Non-Revenue Access 
MA ¢ 48 Hour — Revenue Service Access 
¢ Immediate - Emergency Shutdown 
¢ Working Around the Streetcar - Requirements 
¢ Flaggers 
¢ Track Access Training 


Permit Requirements 
750 VOLT DL ! 
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NOMINAL WIRE HEIGHT 
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) For a sample — “Google” “KC Streetcar Regulations 
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FIGURE ONE — VEHICLE and POWER ENVELOPE 





UTILITIES — Composite Drawings & Engaging Utilities 
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SEE NHIS SHEET (BELOW) 
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UTILITIES — Composite Drawings & Engaging Utilities 


Lessons Learned 

¢ Make PDF Layered — Utilities can turn on or off other 
utilities when reviewing their potential conflicts 

¢ Public First - Do NOT show until you have public utility 
=) olers lie) asmel=ysy(e]akcwmere) an] &)(c)<-Yemr=| plo 0)x6) ofelsy-Yem (elercli(e)alc 
shown. 

¢ Show Track Alignment — Include dimensions to track trom 
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You are Now Ready to Engage the Utility Companies 


UTILITIES — Critical Path — ALWAYS! 


UTILITY 
RELOCATIONS 


ACTIVITY 





EVERYTHING ELSE! 


TIME 
Arve there AW concurrent tasks? 
° Public Utility Relocations 
© Procurement and Submittals 
° Weld Ratl 
° Pole Foundations 





UTILITIES — Stray Current, a “FUZZY” Science 






Cathodic Protection 
Sacrificial Anode 
Collection Mat, etc. 


Water Line 


UTILITIES — Shallow Crossings 





shallow Utility Crossing 


UTILITIES — Vaults, Manholes, etc. 





UTILITIES — Vaults, Manholes, etc. 








There are typically several of these situations on every project. It’s ok to 
leave in place, just evaluate each one as they are all a little different. 
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TRACK — Rail Options, Types 
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TRACK — Rail Options, Applicability 


Ballasted 





Embedded 





TRACK — Rail Options, Existing Bridges 


Shallow Slab Embedded on Structure 


Milled 2 Inches | 
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— Rail Options, Durability 








TRACK - Rail Options, Narrow Tired Vehicles 
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TRACK — Storing Rail 





TRACK — Welding Rail 
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Steel 


TRACK INSTALLATION -— Typical CIP Track Construction 
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TRACK INSTALLATION — How Ties Work 











Clip to hold the rail and 
maintain gauge. Oval slot 
in clip allows minor 

adjustments 


needed, to keep below tie 
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TRACK INSTALLATION — The Pour 


de tape placed over rail and 
li % of boot to prevent 





TRACK INSTALLATION - Clips 


Can damage boot if over 
-—=j tightened (mostly an issue 
Jin tight curves) 





TRACK INSTALLATION - Pre-Curved Rail 


¢ Applies to Curves < 400 feet 
¢ Decrease tie spacing to 5 feet 
¢ More challenging to maintain line and 





Support bar to hold line 
during concrete pour 
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TRACK INSTALLATION — Main 
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TRACK INSTALLATION -— Insulated Joints 











During Construction, resistivity tests are done prior to and after pouring 
the elastomeric grout verifying electrical separation at the lJ. 
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TRACK INSTALLATION -— Insulated Join 
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TRACK INSTALLATION -— Transition Rails 













Curved 
transitions are 
also possible — 





the end of a 
turnout 


TRACK INSTALLATION -— Insulated Joints 
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Transition Rubber Boot 






TRACK - Special Trackwork 


LEGEND; vw 
—-—-—-—-— TRACK CENTERLINE 

HGH STRENGTH "5 SE RAL 
STANOAD STMENGTH TIS RE RAL 


SS —aa = == RESTRANING RAL { STREETCAR TRACK (OTR) 
CURVE DENTIFICATION SYMBOL, SEE CURVE DATA TASLES 


Gm) TURNOUT ISENTFICATION SYMBOL 
FROG BENTIFICATION SYMBOL a On 
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PS 20ve (85.47) RADIUS TURNOUT 
(GPRING SAITO 

PT STA 70*=08,06 

STA 267-0? 22 (OTS 





Loor TRACK * = 


STA 204482.04 = 
STA 206+41.57 


AREXTION OF TRAVEL 
——_—_ 


204400 
— = 
i] 1 i 
@ STREETCAR TRACK (OTR) PS 2om (te 62") RADIUS TURNOUT 







(MANDAL SWITCH WITH INOSCATOR) 
rc STA P9008. 
STA 304017,22 (OTR) 


PS 201 (86.42) RAO TURNOUT 
(seeio ewircr) 

PT STA 00140908 

STA 206048.54 (OTR) 


PS Zien (25.427) RADIUS TURNOUT 
[MANUAL STON WITH INDICATOR 
PC STA B00+08,00 

STA 285+ 75.04 (OTR 


NOTES: eg 
1. ALL GUNVE DATA REFERS TO CE poem 
2. GAUGE WDENING IS TO BE APP 


= Special Trackwork 
o Turnouts 
o Diamonds 





TRACK - Special Trackwork 


EGEND; 
—-—-—-—- TRACK CENTERLINE 
es HGH STRENGTH "5 SE RAL 
————. STANOND STRENGTH TIS RE RAL 
Se RESTRANING SAL ¢ STREETCAR TRACK (CTR) 
crm CURVE DENTIFICATION SYMBOL, SEE CURVE DATA TABLES 
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Gm) TURNOUT DENTFICATION SYMBOL 


FROG DENTIFICATION S'YMBOL 
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204400 








203) 
| 1 
@ STREETCAR TRACK (OTR) PS 20m (i, 03") RADJUS TURNOUT 
MANUAL SWITCH WITH MOSCATOR) 
PC STA 790104.09 
STA 304617,22 (OTR) % 
> 
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PS Zien 25.47) RADIUS TURNOUT i 
[MANUAL SWVITOM WITH INDICATOR { 205 
PC STA O0+08,00 | 


STA 2e6+ 15.08 (Or 


= Special Trackwork 
o Turnouts 
o Diamonds 





NOTES: 


1. ALL GUNVE DATA REFERS To CE 


2. GAUGE WDENNG IS TO DE APP 

















TRACK — Special Trackwork 


Encapsulated 
Material 





TRACK — Special Trackwork 





Consider ordering spare parts at the same time 
OEE 


TRACK —- Important Vehicle Parameters, Wheel Profile 


BETWEEN WHEELS 
+.000 
35.375 = 1195 


STREETCAR Truck Motion 
WHEEL PROFILE 


NOT TO SCALE 


ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED 


Outside of Flange 
against Gauge Face 


Front Left Wheel Front Right Wheel 


Rear Left Wheel Rear Right Wheel 
Figure 4: Curve Check Situation 





Figure 5: Wheels of truck in 65.56’ radius curve, 56” rail gauge 


TRACK — Important Vehicle Parameters, Platform Offset 


Attachment D — Streetcar Centerline to Platform Offset (in) 


Vehicle 
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Top of Rail 


Platform | y 
LLL J 





2° — Nominal Gap cy 


between Door threshold 52.19” — Vehicle manufacturers 
and Platform Edge recommended distance from 
Centerline of Track to Platform 


TRACK — Important Vehicle Parameters, Platform Offset 


Attachment D — Streetcar Centerline to Platform Offset (in) 
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ams ADA — Max horizontal Gap is 3° - Vertical gap must be 
with-in 5/8” (+/-) 
Pass/Fail for ADA — Is based off measurements with an 
actual vehicle during testing. 
Tolerances - Must have tighter tolerances for platform to 
track then other Civil elements. 





This should be provided by the vehicle manufacturer and 
verified by the track/civil engineers 
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CIVIL ROADWAY - Xslope 


Travel Lane 


Desirable 
2% 

0% 

2-4% 


6-8 inches 


Maximum 

5% or Match Existing 
1% 

7% or Match Existing 
10 inches 


Shared Lane 





Parking Lane 


A - D 
: | C | 


Minimum 

1% or Match Existing 
O% 

1% or Match Existing 
4 inches 


Sidewalk 








PNWoCoXee Minleralced| exclm tale [laccxcVel lary exsveq ce) mrcl laces (Oh MLC ome) ths 
B of what they need for this scope element, a little training to 
fill in the streetcar specific gaps is all that’s needed. 





























| 2% 5% or Match Existing 
0% 1% 0% 


2-4% _ 7% or Match Existing 1% or Match Existing 
6-8 inches 10 inches | 4 inches 





1% or Match Existing 


Sidewalk 


| Desirable | Maximum Minimum 





CIVIL — 90 degree turns 
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CIVIL — Drainage 


= Track Drains 


o Located at Low Points Along the Track Slab 
(Only where adjacent pavement does not 
already drain away from the track) 


o Located Upstream All Special Trackwork 
o Connect into Existing Drainage System 

= Typically No Change to Impervious Area 
Except for at Maintenance and Operations 
Facility 

= Consider Water Recycling at Wash Bay in 
Maintenance and Operations Facility 
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CIVIL — Dynamic Envelope of Streetcar Vehicle 





CIVIL - Pavement Markings and Signage 
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Parking Lane Markings - Bicycle Lane Markings Crosswalk Markings Warning Sign 





CIVIL - Parking 


OVER WHITE LINE 
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CIVIL — Blank Out Signs 
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STATION STOPS 


STATION STOPS -— Types, Curb Extension 
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STATION STOPS — ADA Requirements 
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=e IM = Tactile Warning Strip 





STATION STOPS — ADA Requirements 








If considering near level boarding, remember you will need 
Come Com anlcolelela Mme (Ul\e-l(cvalmrcleallie-ltCe)t Mmm ce) mmyColelmm e)ce)(cteme)s 
add edge protection. 
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ae LA CE Ee eB a  —< Tactile Warning Strip 
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14” Level Boarding — 
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Lower Platform for Bus 
loading and using their 
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STATION STOPS — Amenities 
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Art in Transit History in Transit Ticket Vending Machine (TVM) 
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SYSTEMS - Overhead Contact System (OCS) 





OCS Cantilever with Pole 


SYSTEMS — OCS Pole Spacing 
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SYSTEMS — OCS Pole Spacing 








_ Key Points 
r ¢ Spacing — On average you'll have a pole about every 80 js=amsssais 
a feet or about 66 for every mile of single track. 
sta-ajoers Joint Use - Common to “combine” poles such as traffic or 
; ain lighting with the OCS. Goal is to reduce the TOTAL number 


of poles in the corridor along with clutter on the sidewalk. 

¢ They “Move” — The design should build in the ability to shift 
any pole approximately 5 feet up or down the alignment. | ' 
This allows for field adjustments if utility conflicts are found. 
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s 
=r No matter how much evaluation is done during design, it's SMieieseae 
STA. 32659 common to have well over 50% of the poles “shift” from 


their original design position. 


SYSTEMS — OCS Pole Foundations 
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PROTECT THREADS 
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POLE WITH PLASTIC 
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CONDUITS PER FOUNDATION 8" CHAMFER 
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(10) #8 VERTICAL BARS 
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SYSTEMS OCS - Under Bridge/Skyway 
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SYSTEMS OCS — Under Bridge/Skyway 





Remember to “LOOK UP” there are a lot of things 
competing for the same airspace as the OCS 
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SYSTEMS OCS - Under Bridge/Skyway 


“ABOVE GROUND IN OVERHEAD 
AREAS ACCESSIBLE BRIDGE OR 
TO PEDESTRIANS OR TUNNEL OCs. 

| RESTRICTED TO TACT W 

PARKING LOTS RIDERS ON HORSES, CLEARANCES 












DRIVEWAYS, 





OVER GROUND 





TRACK RAILS OF RAILROADS = ROUND, SERERTS i wre AND ALLEYS ANIMALS AND ABOVE. RAIL 
XCEPT ELECTRIFIED RAILROADS AND OTHE! SUBJECT TO VEHICLES LESS 
SING OVERHEAD ConDUcTOR) AREAS SUBJECT ROW. OF ANY VEHICLE 
TO ANY VEHICLE = PUBLIC STREETS THAN 8" HIGH 
| FXCFEDING 8’ BUT NOT pire 
AREMA MANUAL FOR RAILWAT 7 OVERHANGING HIGH 
ENGINEERING VOL. 4 CH 28 ROADWAYS 


FIGURE 26-1-1 SPECIFIES 
7-0". INDIVIDUAL RAILROADS 
MAY BE MORE STRINGENT. 





16-0" MAY 
BE PERMITTED 
(SEE NOTE 8). 








SEE NOTE E (NESC TABLES 252.1) 


SUPPLY UNES > 22kV 






TREES WALLS, WINDOWS, 
AREAS ACCESSIBLE 
TO PEDESTRIANS 







SUPPLY UNES > 750V—22kV 






DISTANCE TO 
UNDERSIDE OF 
BRIDGE. SEE NOTE 7. , 


oO 
NOTE S 





6-0" 





GUYS & SPAN WIRES, 
COMMON WIRES, 
CABLES AND 
MESSENGER, SURGE 
PROTECTION, SUPPLY 
LINES 0O-—?750¥ 


44" 


PREFERRED 10’—0" (NOTE 9) 


VERTICAL & HORIZONTAL CLEARANCES FROM _0.C.S CONDUCTOR 











SEE NOTE 4 (NESC TABLES 233.1 & 234.1) 


NOTES: 
1. ALL CLEARANCES SHALL COMPLY WITH THE NATIONAL ELECTRICAL SAFETY CODE. 
2. ALL CLEARANCES ARE MINIMUM VALUES. 


SYSTEMS - Traction Power 
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TPSS Integrated within Public Typical TPSS TPSS Beneath Bridge 
Space 





SYSTEMS - Traction Power 





TPSS Integrated within Public 
Space 


There is a lot more than just the building unit, think of 
access, grounding grid, outside switch gear and security 
(fences) that may be needed 
eee 


SYSTEMS - Vehicles 





Heritage Vehicle 


Modern Articulated Vehicle 


SYSTEMS - Vehicles 
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TRAFFIC 





TRAFFIC — Streetcar 
Turning Movements 


Left Turn from Right Lane (Visa versa) 
Lane Switching 

shared Left-Turn Lane 

streetcar Lane Width 








TRAFFIC - Streetcar Turning Right from LT Turn Lane 
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OniLeft/Transit Phase | OnLeft/Transit Phase 


Cars go left - Clear Queue 
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Streetcar goes Right _ 








TRAFFIC - Streetcar Turning Right from LT Turn Lane 
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Onkeft/Transit Phase | Oncteft/Transit Phase 


Streetcar goes Right  - ner 
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Cars go left - Clear Queue 
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Be Flexible and Creative allows you to still separate the 


streetcar while minimizing the impact to auto traffic. J 


TRAFFIC - Train Signal Equi 
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TRAFFIC - Analysis 
VISSIM vs. Synchro 


What is the current stage of planning and 
design? 

= Do you want to understand Intersection 
LOS, Issues with Queuing or Weave, or 


Travel Time? fF 


Does the model need to be for the entire y, Y y ee y J i 
project or at key locations? é P45 
oer ir d Pk 





= VISSIM can model Transit Signal Priority, 
but do you want to understand benefits or 
location restrictions? paar he Grove Ht Rs 
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TRAFFIC — Transit Signal 
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Priority (TSP) sl 
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= Active TSP isi 

= Technology ire 
o Radio/GPS 2 


o Infrared (IR) 
o RFID Readers 


» Integrated with Signals (Add-On Module) 





Vehicle Systems 





MAINTENANCE AND OPERATIONS FACILITY 





F 
MAINTENANCE AND aN A 
OPERATIONS FACILITY _ #8 
ee = 
= Vehicle Storage in Yard During Non-Revenue a 
Service | a0 A 
Light Maintenance Bay . ny 


Heavy Maintenance Bay with Pit and 
Overhead Walkway 


Wash Bay to Clean Vehicles 


Operations and Control Center 





MAINTENANCE AND OPERATIONS FACILITY 


i _ 


ve ei 


iil 


| 
| 










—~ 2 


BE Be . 
# 





MOF Beneath Interstate MOF Building Entrance 


MAINTENANCE AND OPERATIONS FACILITY 





Overhead Maintenance Narrow Maintenance Pit Wide Maintenance Pit 


MAINTENANCE OF RAIL INFRASTRUCTURE 


= Clear Delineation of Inventory and Responsible Persons in Charge Should be Set Prior to 
Passenger Service and Any MOU’s Executed for Maintenance 
o Some Maintenance Performed by DOT; 
o Other Performed by Operation Maintenance Contractor (OMC), 


SwicrnacinesTwrows [ON [ey 


OCS Poles POMC In addition to standard maintenance 


OCS Poles w/Streetlights or Signals Requires special training 
Waytinding Signs In addition to standard maintenance 
Platforms In addition to standard maintenance 
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Thanks! 


Khalilah Ffrench, P.E. 
Florida Department of Transportation, D4 
Office of Modal Development — Rail Administration 
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